The spherically symmetric vacuum metric in the relativistic theory of gravity is analyzed numerically. It is found that there is no deviation of the numerical solution from that of general relativity except in the near-horizon range. The solution obtained has the well-established analytical asymptotics for both the near-and far-horizon limits. It satisfies the causality principle and does not impose a lower limit on the graviton mass.
Introduction
The relativistic theory of gravity (RTG) develops the field approach to the gravitation and treats it as the symmetric second-rank tensor field on the Minkowski background space-time [1] . To be self-consistent, such an approach requires a massive graviton that modifies the field equations. This, as well as the bi-metric nature of RTG, complicates an analysis substantially so that even highly-symmetric field configurations can be considered only approximately or numerically.
Recently A. Godizov [2] reported the numerical static vacuum solution of the RTG equations under the condition of spherical symmetry. Prior to this report, approximate analytical [1, 3] and numerical solutions [3, 4] of the problem had been known. The solutions' stability against axial perturbations has been proved [4] . Nevertheless, the solution presented in Ref. [2] differs from the known one radically because the former predicts a lower limit on the graviton mass:
g.
If such a limit exists, RTG has to be ruled out according to cosmological observations [5] . However, in this report I shall show that the solution by A. Godizov is incorrect and the correct solution does not contradict cosmological observations, the causality principle, and analytical approximations.
Static spherically symmetric vacuum in RTG
Let us consider the static spherically symmetric interval of the effective Riemann space-time in spherical coordinates:
The RTG field equations are [1] (signature corresponds to Ref. [4] ): /¯ ) 2 , and χ is the Newtonian gravitational constant. The second equation of (2), excluding unwanted spin-states, fixes the gauge [6] .
Outside matter, Eqs. (1,2) lead to the system [2, 3] :
Numerical solutions of Eqs. (2) were presented in [2] . The extraordinary property of the solution is that V < U at a macroscopic distance from horizon if is lower than some critical value. This inequality means the breaking of causality. As a result, there exists a limitation on the minimum , which does not agree with cosmological observations (see [5] ).
Since the gauge is fixed in RTG (Eqs. (2)), the reported solution has to be unique for a given asymptotic. However, the solution does not agree with that reported previously (including the well-grounded near-horizon analytical approximation [1, 3] ). Moreover, it is strange that the extremely small correction to the general relativity field equations (in the dimensionless form, the massive graviton term is about of 10
for ≈10 −66 g and collapsar mass M ≈10 M ) results in an extreme effect at a macroscopic distance (neither microscopic nor cosmological) from the horizon. The suspicion arises that the solution reported is incorrect. Such a conclusion can be proved by the numerical analysis presented below.
Eqs. (2) have been solved numerically using the Maple 10 computer algebra system. Systematic analysis demonstrated that there is the need for a careful choice of the numerical procedure due to the stiffness of the problem and accumulation of numerical errors. The latter results in artefact solutions like those of [2] . The most appropriate choice is a procedure using a Taylor series method, which provides high accuracy within a wide region of . When approaches the horizon ( ), this method becomes time-consuming and the Livermore stiff ODE solver can be more useful. The solution obtained is shown in Fig. 1 (the boundary conditions at / = 10 4 correspond to the Schwarzschild metric). One can see that the solution does not differ from the Schwarzschild one within an extremely wide region of . Obviously, V > U and = 1. The near-horizon approximation leads to [3] :
Then, Eqs. (2) result in [3] :
where The extremely-near-horizon solution of Eq. (5) is shown in Fig. 2 . A difference from the Schwarzschild solution appears at extreme proximity to horizon: V tends to infinity at some ≈ (1 + 1 65 ) > , but U has a non-zero minimum /2 [1, 3] . This means physically that gravitational repulsion appears in the vicinity of horizon. The solution coincides with the approximated analytical metric of Ref. [4] both in the far-and near-horizon limits. There is no a violation of the causality principle and no constraint on the minimum graviton mass.
Conclusion
The spherically symmetric static vacuum metric in RTG is analyzed numerically. It is shown that this metric differs from the Schwarzschild one only at extreme proximity to horizon. Such a difference results in strong gravitational repulsion, which prohibits the black hole formation. The solution reported agrees with the analytical approximations both in the vicinity of horizon and at the limit . There is no violation of the causality principle as well as no constraint on the minimum graviton mass reported in [2] . One can conclude that the solution by A. Godizov [2] is incorrect and RTG cannot be ruled out on the basis of the constraint on the minimum graviton mass.
